Background: Atenolol is a widely used anti-hypertensive drug worldwide. Despite well-studied from other population, due to the paucity of data from Indians, this study was conducted. Materials and Methods: This was a prospective cohort study conducted in 566 tertiary care hospitals in India. Adult male or female naïve patients with Stage I 1 or Stage II 2 (Seventh Report of the Joint National Committee) essential hypertension or patients uncontrolled on current monotherapy or other combination therapy. Demographic details, blood pressure and heart rate readings (weeks 2, 8, and 12) and drug-related details of the study participants were collected and analyzed. Results: A total of 2657 participants were evaluated. The mean (standard deviation [SD]) baseline systolic and diastolic blood pressure of the study participants were 161.73 (15.13) and 99.21 (11.37), respectively. Mean (SD) of the baseline heart rate was 84.39 (10.17) beats/min. Statistically significant reductions (P < 0.05) were noted in both the blood pressures and heart rate at all the follow-up visits in comparison to baseline. Of the total 632 patients with Stage I hypertension, 153 (24.21%) achieved a reduction in blood pressure <120/80 mmHg, while 245 (38.77%) had their blood pressure between 121 and 140 mmHg systolic and/or 81-90 mmHg diastolic at 12 weeks of therapy. Global assessment of the efficacy and tolerability were found to be at least satisfactory in the majority of the study participants. Conclusion: To conclude, atenolol as an antihypertensive agent seems to be promising both in terms of effectiveness and safety profile in the Indian population. 1 Stage I (SBP 140-159 mmHg/DBP 90-99 mmHg) 2 Stage II (SBP >160 mmHg/DBP >100 mmHg)
INTRODUCTION
Hypertension (HTN) or high blood pressure, sometimes called arterial hypertension, is a chronic medical condition in which the blood pressure in the arteries is elevated. Blood pressure is summarised by two measurements, systolic and diastolic, which depend on whether the heart muscle is contracting O riginal Article (systole) or relaxed between beats (diastole). This equals the maximum and minimum pressure, respectively. Normal blood pressure at rest is within the range of 100-140 mmHg systolic and 60-90 mmHg diastolic. High blood pressure is said to be present if it is often at or above 140/90 mmHg. According to World Health Report 2002, cardiovascular diseases (CVDs) will be the largest cause of death and disability by 2020 in India. In 2020 AD, 2.6 million Indians are predicted to die due to coronary heart disease which constitutes 54.1% of all CVD deaths. Nearly half of these deaths are likely to occur in young and middle aged individuals (30-69 years). Atenolol, a water soluble cardio selective beta blocker was approved by United States Food and Drug Administration in 1981 for the treatment of essential hypertension. [1] Earlier evidence largely supported the use of atenolol as a fi rst-line anti-hypertensive. [2] Although several large studies have been conducted with atenolol in different parts of the world, [3, 4] Heart India, Vol 2 / Issue 2 / Apr-Jun 2014 studies with atenolol in the Indian population. [5] [6] [7] [8] Hence, considering the paucity of the data, this study was conducted to assess the effectiveness and safety of atenolol when administered in its approved dose range in a large number of patients with essential hypertension and we present here the results of preliminary analysis of the study.
MATERIALS AND METHODS

Study participants and procedure
This was an observational, prospective, cohort study conducted at various centers in India where in physicians working in 566 tertiary care hospitals in the country were contacted for the study. Data from individuals aged more than 18 years, of either sex, drug naïve, diagnosed of having either Stage I or II essential hypertension as per Seventh Report of the Joint National Committee (JNC VII) guidelines [9] since the study was conducted in 2009. Adult, male, or female naïve patients with Stage I 1 or Stage II 2 (JNC VII) essential hypertension or patients uncontrolled on current monotherapy or other combination therapy. A structured data entry form was electronically created for each of the participating center. The extracted details include demographics (age and sex), stage of hypertension, concomitant illness, readings of blood pressure and heart rate, safety profi le at every visit (weeks 2, 8 and 12) of the patient, drug related details (dose, frequency of atenolol, and concomitant medications). Global assessment of effi cacy in patients was done by the treating physician and was classifi ed into one of the following: Excellent, very good, good, satisfactory, and poor. In addition, global assessment of tolerability (categorized into either good, moderate, or poor) was performed both by the physician and patient.
Statistical analysis
Descriptive statistics were used for depicting the demographic characteristics of the study patients. Numerical variables were checked for normal distribution by Kolmogorov-Smirnov test.
Change in blood pressure and heart rate from baseline at 2, 8, and 12 weeks were assessed using repeated measures ANOVA with post-hoc test. Further, patients were also categorized into those who had achieved a blood pressure of 120/80 or less and those with a blood pressure of 140/90 mmHg or less at the end of 12 weeks of treatment. Fisher's exact probability test was used for analyzing this categorical variable. Descriptive statistics were used for representing both the safety and tolerability profi le of the patients. All the statistical analyses were performed using SPSS 16.0 (SPSS Inc., Chicago, Illinois, USA).
RESULTS
Demographic details
A total of 3237 participant details were collected from all the centers. Of these, data from 580 participants were either lost to follow-up or their data was incomplete, leaving behind a fi nal of 2657 evaluable patients. The demographic details of these patients were represented in Table 1 .
Efficacy
The 
Concomitant medications
The study participants were receiving one or more of the 
DISCUSSION
This study was conducted to assess the effectiveness and safety of atenolol in a total of 2657 patients diagnosed as having essential hypertension. We found that atenolol, in its approved dose ranges was both effective and well-tolerated until 12 weeks of treatment. Furthermore, a majority of the patients were found to be satisfi ed with the treatment regime as assessed by both the treating physicians and patients themselves.
In India, atenolol has been approved by Drug Controller General of India for the treatment of hypertension angina pectoris and cardiac arrhythmias. Atenolol by antagonizing the peripheral sympathetic activity on the beta-adrenergic receptors reduces both the heart rate and force of contraction of the heart, thereby lowering the blood pressure. [10] Considering their effect from various controlled clinical trials, [11, 12] various international committees such as European Society of Hypertension (ESH)/ European Society of Cardiology have recommended them as anti-hypertensive agents in the initiation and maintenance and also have shown long-term favorable effects on all-cause and cardiovascular morbidity and mortality. [13] In addition, atenolol has been shown to improve the arterial distensibility in hypertensive patients. [14] A recent pragmatic trial with polypillbased strategy, containing atenolol, had also established the benefi cial cardiovascular effects in patients with hypertension. [15] However, in recent years, their role is questionable. [16, 17] Studies have established the protective role of atenolol only in patients with heart disease such as coronary artery disease or congestive cardiac failure. [3] Even, a large meta-analysis has not shown any protection against stroke in hypertensive patients on atenolol therapy. [18] However, the present study on 2657 patients albeit followed-up for just 12 weeks, had shown a signifi cant reduction in both SBPs and DBPs irrespective of co-morbid cardiovascular diseases.
The study was limited by the fact that there was no control group, short duration of follow-up of the study participants, sub group analysis for patients with combination therapy and patients with co-morbid illnesses were not performed, lack of any measure of compliance to treatment as well as hard end point as an outcome measurement. However, the strength of the study lies in the fact that until date, this is the largest collection of data from the Indian population representing various ethnic regions of the country.
CONCLUSION
The situation in India of hypertension has been alarming. It was reported that of a total of 9.4 million deaths in India in 1990, cardiovascular diseases caused 2.3 million deaths (25%). A total of 1.2 million deaths were due to coronary heart disease and 0.5 million due to stroke. It has been predicted that by 2020, there would be a 111% increase in cardiovascular deaths in India. The need for an effective anti-hypertensive agent is a requirement. To conclude, atenolol as an anti-hypertensive agent seems to be promising both in terms of effectiveness and safety profi le in the Indian population.
